FSR, fractional synthetic rate Background: Protein ingestion before sleep augments post-exercise muscle protein synthesis
Introduction

52
Resistance-type exercise training forms an effective interventional strategy to increase 53 skeletal muscle mass and strength (e.g. 37) . A single bout of resistance-type exercise 54 increases both muscle protein synthesis and breakdown rates, albeit the latter to a lesser extent 55 (2, 31). Though exercise improves net muscle protein balance, the balance remains negative 56 in the absence of protein ingestion (2, 31). Dietary protein ingestion in close proximity to 57 exercise further augments the exercise induced increase in muscle protein synthesis rate and 58 inhibits exercise induced proteolysis, resulting in a positive post-exercise protein balance (3, 59 5). This interaction between exercise and nutrition on the postprandial muscle protein 60 synthetic response during recovery from exercise has been well-established, and forms a 61 fundamental principle by which gains in muscle mass and strength are achieved in both an 62 athletic and rehabilitative setting(e.g. 8, 41).
63
Studies examining the synergy between exercise and nutrition generally administer protein 64 immediately before (38, 39) , during (1, 21) or immediately after (3, 23, 29, 32) exercise.
65
Recently, we showed that protein administration prior to (33) or during (19) sleep can also 66 augment overnight muscle protein synthesis rates. However, the influence of protein ingestion In the present study, we determined if protein ingestion immediately after a single bout of 50% maltodextrin, AppliChem GmbH, Darmstand, Germany) dissolved in 400 mL of water.
155
At 23:00 h, the participants in the PRO group were provided with an additional 60 g of whey
156
protein dissolved in 400 mL water to stimulate overnight muscle protein synthesis rates (33).
157
The CON group received a 400 mL beverage containing 60 g carbohydrate instead.
158
Afterwards, participants slept for 7.5 h within the laboratory. and were processed as previously described (Figure 1) the split ratio was adjusted prior to the injection of each sample so that nearly equal amounts were: 2 min at 50˚C, 10 min at 95˚C, followed by 50 cycles at 95˚C for 15 s and 60˚C for 1 231 min. The housekeeping gene 18S was used as an internal control as we and others have used 232 this as a reliable housekeeping gene in previous studies similar studies (13, 20, 42 phenylalanine that appeared in systemic circulation, Phe plasma ) were calculated using modified
243
Steele equations (15, 28).
244
The fractional synthetic rates (FSR) of myofibrillar protein were calculated using standard concentrations (Figure 2A) showed a rapid and brief increase following protein ingestion (at The skeletal muscle mRNA expression of genes implicated in the regulation of intracellular 362 amino acid transport and muscle protein breakdown are presented in Figure 7 (A-H) the PRO and CON groups in the previously exercised or non-exercised leg ( Figure 6) 
